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not include specific descriptions of combinations of IL-15
with chemokines such as CCL19.
[0012]

Non Patent Literature 6 discloses a CAR-T cell
expressing IL-15 and/or IL-21 and targeting GPC3. However,
Non Patent Literature 6 does not include specific
descriptions of combinations of the specific cytokines with

chemokines such as CCL19.
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Those skilled in the art would be able to appropriately
convert the enbodi nent of the T cell of the present invention to
be obtained by allowing the T cell to express the predetermn ned
cyt oki ne and chenoki ne together with a CAR, and rel evant
enbodi nents thereto such as the nedi canent of the present
i nvention, the expression vector of the present invention, and
t he production nethod of the present invention into an
enbodi nent of immune cells other than T cells (such as NK cells,
nonocyt es, macrophages, and dendritic cells) expressing the
predet ernmi ned cytoki ne and chenoki ne together with a CAR and
rel evant enbodi nents thereto such as a nedi canent, an expression
vector, and a production nethod, in consideration of the

contents disclosed herein as a whol e.

Advant ageous Effects of Invention
[ 0023]

The persistence and proliferation of the T cell of the
present invention are inproved by the T cell expressing the
predet ernm ned cytoki ne (such as |L-15) and chenoki ne (CCL19).
Therefore, the antitunor activity by the CAR can be enhanced
(e.g., reduction in the nunber of residual tunor cells,

i nproverent in anount of |IFNy to be produced, and inprovenent in
m gration and accunul ati on of host imrune cells (such as T

cells, dendritic cells, NKcells) in the tunor site).
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Further, the therapeutic effect on cancer can be inproved by
a medi cament containing the T cell of the present invention.
In particular, the T cell of the present invention may be
involved in NK cell activation and therefore nmay be useful
for the treatnment of carcinomas sensitive to NK cells (such
as nel anoma, Merkel cell cancer, colorectal cancer, Kkidney
cancer, breast cancer, ovarian cancer, fallopian tube cancer,
cervi cal cancer, liver cancer, |ung cancer, non-snall cel
l ung cancer, head and neck cancer, small intestine cancer,
prostate cancer, bladder cancer, rectal cancer, pancreatic
cancer, Ewi ng's sarconm, rhabdonyosarcona, nasopharyngea
cancer, esophageal cancer, biliary tract cancer,
neur obl ast oma, osteosarcoma, acute nyeloid | eukema, nultiple
nmyel oma, | ynphoma, and | eukem a). Further, since the
enhancenent of the antitunor activity reduces the nunber of
cells to be adm nistered, effects such as reduction in side
effects such as CRS (Cytoki ne Rel ease Syndrone) and reduction
in production cost are expected.
[ 0024]

The conbi nation of the predeterm ned cytoki ne and
chenoki ne of the present invention exerts action and effect
t hat various CAR-expressing imune cells with high antitunor
activity can be obtained even in the case where the genes are

transferred and expressed together with a CAR gene in inmune
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af orenenti oned signaling donmain (intracellular domain) can
al so be used. In one enbodi nent of the present invention,
the signaling domain preferably contains three intracellular
domai ns, CD28, 4-1BB, and CD3C(.

[ 0051]

In the case where the signaling donain contains a
plurality of intracellular domains, the intracellular domains
may be linked to each other via linker peptides
(ol i gopepti des or pol ypeptides) consisting of 2 to 10 am no
acids. Exanmples of such linker peptides can include a
pepti de consisting of a glycine-serine contiguous sequence.

[ 0052]

Each between the single-chain antibody and the
transnmenbr ane domai n, and between the transnenbrane domain
and the signaling domain, a spacer region which is a peptide
(ol i gopeptide or pol ypeptide) consisting of any am no acid
sequence, having a length of 1 to 100 amino acids, preferably
10 to 50 anmino acids may be included. Exanples of the spacer
region can include a peptide consisting of a glycine-serine
conti guous sequence.

[ 0053]

The amino acid sequence of the aforenentioned CAR

expressed by the T cell of the present invention may be

appropriately set depending on the application of the T cell,
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scl L27_F2A CCL19 DNA fragnent (DNA fragment #9), or in the
am no acid sequences of a fusion protein containing SEQ ID
NO 5: |IL15.sp, a fusion protein containing SEQID NO 7:
sl L15rs, a fusion protein containing SEQID NGO 9: mlL15r, a
fusion protein containing SEQ ID NO 11: sushil L15, a fusion
protein containing SEQ ID NGO 13: 1L-18, a fusion protein
containing SEQ ID NGO 15: IL-21, and a fusion protein
containing SEQ ID NO 17: scl L27
[ 0070]

(3) Chenokine

The chenoki ne expressed by the T cell of the present
invention is CCL19. CCL19 is mainly produced fromdendritic
cell s and macrophages of |ynph nodes and has a function of
inducing mgration of T cells, B cells, and mature dendritic
cells via their receptor, CCR7. That is, "CCL19" in the
present invention includes not only the full-length protein
(pol ypeptide) consisting of the ami no acid sequence of the
natural CCL19, but also a part thereof (functional partial
pol ypeptide) and variants of the whole or a part of the
natural CCL19 in which one or a plurality of amno acid
sequences are del eted, replaced or added to the natural am no
acid sequence (preferably, within the range having the |l ater-
descri bed honvol ogy).

[ 0071]
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pentostatin, fludarabine, cladribine, methotrexate, 5-
fluorouracil, 6-mercaptopurine, and enocitabin; nolecul ar
targeted drugs such as rituximb, cetuxi mab, and trastuzumnab;
ki nase inhibitors such as imatinib, gefitinib, erlotinib,
afatini b, dasatinib, sunitinib, and tranetini b; proteasone

i nhi bitors such as bortezom b; calcineurin inhibitors such as
cycl osporine and tacrolinus; antitunor antibiotics such as

i darubi ci n, doxorubicin and mtomycin C, plant alkal oids such
as irinotecan and etoposide; platinum preparations such as
cisplatin, oxaliplatin, and carboplatin; hornone therapeutic
drugs such as tanoxifen and bi cal utam de; and

i mrunor egul atory drugs such as interferon, nivolunmab, and
penbr ol i zunmab

[ 0082]

Use of the nedicanment of the present invention in
conbi nati on with additional anticancer agent may be in any
formof (a) using the additional anticancer agent and then
t he medi canent of the present invention, (b) using the
nmedi canent of the present invention and the additional
anticancer agent at the same tine, or (c) using the
medi cament of the present invention and then the additional
anti cancer agent. Wen the nedi canment of the present
invention is used in conbination with the additiona

anticancer agent, it is expected that the therapeutic effect



10

15

20

58

[ 0088]

The sugar-nodified nucl eoti de anal ogs may be any
anal og obt ai ned by addi ng any chem cal structural material to
or replacing with any chem cal structural nmaterial part or
t he whol e of the chem cal structure of the sugar of the
nucl eotide. Specific exanples thereof can include nucleotide
anal ogs replaced with 2'-O nethyl ribose, nucleotide anal ogs
replaced with 2'-O propyl ribose, nucl eotide anal ogs repl aced
with 2'-nethoxyethoxy ribose, nucleotide anal ogs repl aced
with 2'-0O nmethoxyethyl ribose, nucleotide anal ogs repl aced
with 2'-0[2-(guanidiniunm) ethyl] ribose, nucleotide anal ogs
replaced with 2'-fluororibose, crosslinked artificial nucleic
acids having two cyclic structures by introducing crosslinked
structures into the sugar part (Bridged Nucl eic Acids)

(BNAs), nore specifically, locked artificial nucleic acids in
whi ch the oxygen atomat the 2' position and the carbon atom
at the 4' position are crosslinked via nethyl ene (Locked
Nucl ei ¢ Acids) (LNAs), and ethyl ene crosslinked artificial
nucl ei ¢ acids (Ethylene bridged nucleic acids) (ENAs)

[ Nucl ei ¢ Acid Research, 32, el75 (2004)], and further include
pepti de nucleic acids (PNAs) [Acc. Chem Res., 32, 624
(1999)], oxypeptide nucleic acids (OPNAs) [J. Am Chem Soc.,
123, 4653 (2001)], and peptide ribonucleic acids (PRNAs) [J.

Am Chem Soc., 122, 6900 (2000)].
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In the expression vector-introducing step, T cells may be
cultured by bringing such a preparation into contact with T
cells, generally, in a nediumto which a preparation
cont ai ni ng the expression vector.
[0105]

In a preferred enbodi mrent of the present invention,
t he expression vector of the present invention is introduced
into T cells by a virus infection nmethod. For exanple, a
nmethod in which the vector of the present invention and the
packagi ng vector (plasmd) of each virus are transfected into
a host cell, using a conmercially available kit correspondi ng
to each viral vector such as a retroviral vector, a
lentiviral vector, an adenoviral vector, and an adeno-
associ ated viral vector, to produce a reconbi nant virus, and
thereafter T cells are infected with the reconbi nant virus
obt ai ned can be nmentioned. Exanples of the comercially
avail able kit for viral vectors include Retrovirus packagi ng
Kit Eco (available from Takara Bio Inc). Exanples of the
host cell include GP2-293 cell (available from Takara Bi o
Inc.), Plat-GP cell (available fromCosmo Bio Co., Ltd.),
PG13 cell (ATCC CRL-10686), and PA317 cell (ATCC CRL-9078).
[0106]

The nmethod for producing a CAR-T cell of the present

invention may further contain other steps before and after



